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High-Tech Contribution to Trade
Balance

Cumulative U.S. Trade Balance, 1990-2003

Advanced
Technolo gy All Goods
Products

$243 billion ) L.
-S$3.4 trillion




U.S. Patent Applications

@ United States
A Other Established Economies

B Fastest Growing Economies
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Other Established Economies:

Canada, France, Germany,

Italy, Japan, Netherlands,

Sources of U.S. Patent A

Sweden, Switzerland, United

Kingdom
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Fastest Growing Economies:

China, Hong Kong, India,

Ireland, Israel, Singapore,

South Korea, Taiwan

Source: National Science Foundation, Science and Engineering Indicators 2004, Appendix Table 6-11.
Compiled by the APS Office of Public Affairs




Total R&D Investments

@ United States

B Fastest Growing Economies

Fastest Growing Economies:

China, Ireland, Israel, Singapore,

South Korea, Taiwan

(Indiwa and Hong Kong data not

available)
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(Billions of 1995 PPP Dollars, Logarithmic Scale)
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Source: Organisation for Economic Cooperation and Development, Main Scierce and Technol
Compiled by the APS Office of Public Affairs

ogy Indicators, May 2003.




High-Tech Industrial Output

10,000

@ United States
B China

¢ Scale)

High-tech industry includes

Logarithmi

aerospace, computers and

office machinery;

communications equipment;

pharmaceuticals ; and

U.S. dollars,

medical, precision and

7

optical instruments.
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Source: National Science Foundation, Sciernce and Engineering Indicators 2004, Appendix Table 6-1.
Compiled by the APS Oftice of Public Affairs




2004ranking - 1; 2003 ranking - 1 California keeps growing with new companies,

Tha Koal disihers research and v enture capital dollars.

The categories in the chart have been weighted and then added
for an overall score between 100 and 1. The weightings are: 2004 ranking - 2; 2003 ranking -2 Amherst, Lowell and other regions hav e joined

research 20%, industry 20%, venture capital 20%, innovation 20%, Boston as Massachusetts marches toward dominance.
work force 10% and costs 10%.

2004 ranking - 3; 2003 ranking - 3 Despite its two national labs, New Mexico
remains in third without enough priv ate investment.

e 2004 ranking - 4; 2003 ranking - 7 Holding its own, New Y ork gets more
SRS e i e companies and v enture capital dollars to support them, but falls in business
o . grants.

NY M TXIH . ) . . .
2004 ranking - 8; 2003 ranking - 9 Known for all things automotive, Michigan may

be diversifying. Growth in industry and commerce helps offset a dip in research
funding.

2004 ranking - 5; 2003 ranking - 5 Texas shares its fifth-place title after losing
ground as a research and industry leader. Some v enture capital success nudged
it back.

2004 ranking - 6; 2003 ranking - 8 Its outstanding research institutions have
propped up lllinois' standing in past years but can't remain a crutch for much
longer.

2004 ranking - 11, 2003 ranking - 6 Maryland returns to the top 10 after just
missing the cut last y ear, thanks in part to a new $235 million federal lab.

2004 ranking - 17; 2003 ranking - 20 The piecesfall into place for North
Carolina, whose universities and workers are beginning to attract
attention from venture capital firms.

2004 ranking: 10 - 2003 ranking - 17 Ohio stay s on course with modest but
respectable gains on its academic and industrial fronts.

¢t SIMd Htlmes from Small Times, Vol. 5, No. 2, March 2005
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USA 2005 Science Budget

Total R&D Budgets $132B

DHS 0 $1.2B
DOD 1%  $70.3B
NSF : $5.5B
Nlig 0 $28.6B
NASA 5%  16.1B
DOE 8%  $3.6B
USGS . $935M
NIST 0 $379M
NIST ATP $136M

AAAS Analysis of 2005 U.S. Spending Measure Finds Mixed News for R&D, 23 Nov 2004




US Investment in Nanotechnology

NNI Budget Overview by Agency U n ited States Federal

(dollars in millions)

i o ey R Lyl | ©Overnment investment in

mmm Bl nanotechnology R&D

31 -12%
20 4%

L 1997: $116M

-16%

5% 2004: $849M

400% .

0% 2005: $982M (2% increase)
0%

0%

L7V -7 T N M TN G5%, supports academic

*The NNI request for FY 2004, as originally published in the President's FY 2004
Budget, was $792 million (see_2004 Budget, p. 185). resea rCh
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DHS

Department of Homeland Security
Science and Technology Directorate (S&T)

The Science and Technology Directorate (S&T) is the primary research
and development arm of the Department.

Develop systems to prevent and detect ... chemical, biological, radiological,
nuclear, and explosive attacks;

Develop equipment, protocols, and training procedures for response;

Enhance ... other Federal (and) State ... agencies to fulfill their homeland security
related missions;

Develop methods and capabilities to test and assess threats ... and anticipate
emerging threats;

Develop technical standards and establish certified laboratories to evaluate
homeland security and emergency responder technologies, and evaluate
technologies for SAFETY Act certification; and

Support U.S. leadership in science and technology.

A Homeland

http://www.dhs.gov 120% $1.2B
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Microsystems Technology Office

Chip Scale Atomic Clock

Micro Gas Analyzers

Micro Power Generation

Micro Electric Propulsion

Micro Antenna Arrays

MEMS Exchange

Nano Mechanical Array Signal Processors

RF MEMS

Navigation-Grade Integrated Micro Gyroscopes
Micro Cryogenic Coolers




Nartional Science Foundation

| 1.9% $5.5B

e Supports university research
— Diverse portfolio of programs

e Sponsors studies and workshops

— Workshops on nanotechnology grand
challenges

e Fosters development of scientific
technologies for research

— National Nanotechnology Infrastructure
Network (NNIN)




NININ
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National Nanotechno ogy Infrastructure Network

The National Nanotechnology Infrastructure Network ( NNIN ) is an integrated
partnership of thirteen user facilities, supported by NSF, providing unparalleled
opportunities for nanoscience and nanotechnology research.

o Stanford

U. Minnesota o

U. New Mexico

Ga. Tech. o

The Cornell Nanoscale Facility at Cornell University

The Stanford Nanofabrication Facility at Stanford University

The Solid State Electronics Laboratory at the University of Michigan

The Microelectronics Research Center at the Georgia Institute of
Technology

The Center for Nanotechnology at the University of Washington

The Penn State Nanofabrication Facility at the Pennsylvania State
University

Nanotech at the University of California at Santa Barbara

The Minnesota Nanotechnology Cluster (MINTEC) at the
University of Minnesota

The Nanoscience at the University of New Mexico

The Microelectronics Research Center at University of Texas at
AN

The Center for Imaging and Mesoscale Structures at Harvard
University

The Howard Nanoscale Science and Engineering Facility at Howard
University

The Triangle National Lithography Center at NCSU (DUV
lithography only) (Affiliate)




National Institutes of Health
12% $28.6B

Office of the Director

National Institute
on Aging

National Institute
on Alcohol Abuse
and Alcoholism

National Institute
of Allergy and
Infectious Diseases

National Institute
of Arthritis and
Musculoskeletal
and Skin Diseases

National Cancer
Institute

National Institute
of Child Health
and Human
Development

National Institute on
Deafness and Other
Communication
Disorders

National Institute
of Dental and
Craniofacial

Research

National Institute
of Diabetes and
Digestive and
Kidney Diseases

National Institute
on Drug Abuse

National Institute
of Environmental
Health Sciences

National Eye
Institute

National Institute
of General
Medical Sciences

National Heart,
Lung, and Blood
Institute

National Human
Genome Research
Institute

National Institute
of Mental Health

National Institute
of Neurological
Disorders and

Stroke

National Institute

pf Nursing Researc

National Center on
Minority Health and
Health Disparities

National Center
for Complementary
and Alternative
Medicine

Fogarty
International
Center

National Center
for Research
Resources

National Library
of Medicine

I

Clinical Center

Center for

Information
Technology

Center for
Scientific Review

National Institute of
Biomedical Imaging
and Bioengineering|




NIBIB Program Areas

Bioinformatics e Imaging Devices

Mathematical (MRI, Nuclear
Modeling Medicine, Optical,
Biomaterials Ultrasound, etc.)
Biomechanics and Sensors and
Rehabilitation Micro(nano)systems

Drug and Gene Telehealth
Delivery

maging Agents
mage-Guided
nterventions

Tissue Engineering
Implant Science




NIH Roadmap
http://nihroadmap.nih.gov/

/a NIH Roadmap - Home Page - Microsoft Internet Explorer
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{é} NIH Roadmap ACCELERATING MEDICAL DISCOVERY TO IMPROVE HEALTH

New Pathways to Discovery

What's New
» Meeting: NIH Roadmap for

» Building Blocks, Biological Pa

» Molecular Libraries and Ir

» Structural Bi ;

» Bininfarmatics and Computational Biology

» Manomedicine

Research Teams of the Future

» Public-Private Partnerships
to the NIH
2 E-mail list Re-engineering the Clinical
Research Enterprise
Re-engineeting the Clinical R rch
Enterprise

Medical Research—One Year
Later

Release: NIH Roadmap

Regional Translational
arch Center Planning Grants
» RFA: National Centers for
Biomedical Computing
ess Release: First NIH Director's
Pioneer d Recipients Mamed
Su MNIH Summit
n Predictive Drug
-

% Internet




Extramural: Advanced Technology Program --

$4 billion in cost-shared partnerships with
industry since 1990, |24% $136M

Intramural: NIST Laboratories --

National measurement standards
110% $379M




Chip Scale Atomic Clock

To create ultra-miniaturized, low-
power, atomic time and
frequency reference units that
will achieve, relative to present
approaches:

e >200X reduction in size
(from 230 cm3 to <1 cm3),

>300X reduction in power
consumption (from 10 W to
<30 mW), and

Matching performance
(£1710-11 accuracy b
<Tps/day).

Example of future payoff is
wristwatch size high-
security UHF communicator

/ jam-resistant GPS receiver. Chip-scale

Atomic clock




United States Measurement System
NIST is Undertaking a new Study

e Roadmapping America’s measurements needs
e Respond to needs of Global Trade

e |dentify crucial infrastructure needs
e Organize workshops for information gathering
e Convene USMS Summit — January 2006

e Soon to come: MNT Metrology Roadmap

National Institute of Sl

Standards and Technology



Thank You!

Talk can be viewed online at:




